Introduction {#sec1-1}
============

In 1978, Jan Worst and Fechner invented Artisan iris claw lens. It was previously known as the Worst-Fechner claw lens. Artisan aphakic intraocular lens (IOL) has been largely used in adult cataract surgery. Several studies have reported the effects of Artisan aphakic IOL on corneal endothelial cell density (ECD).\[[@ref1][@ref2]\] Sminia *et al*. reported central corneal thickness (CCT) in patients with aphakic Artisan IOL implant after pediatric cataract surgery.\[[@ref3]\] A few other articles have reported the long-term effects of Artisan or Verisyse phakic IOL implantation on CCT and ECD following IOL implantation.\[[@ref4][@ref5]\] A study on CCT before and after congenital cataract extraction with and without IOL implantation in pediatric cataract surgery is published in literature.\[[@ref6]\] The present study is the first of its kind in our part of the world, which includes analysis of the CCT and intraocular pressure (IOP) of patients undergoing Artisan aphakic IOL implantation in the pediatric age group.

Materials and Methods {#sec1-2}
=====================

This prospective, consecutive study was conducted in the Department of Pediatric Ophthalmology and Strabismus from December 2010 to April 2012. The study was approved by the Institutional Review Board. Informed consent was taken from the patients and their guardians. Seventeen eyes of 10 children were implanted with Artisan aphakic iris fixated IOL in aphakic eyes as a primary procedure or as a secondary procedure following lensectomy of subluxated crystalline lens. The post-operative follow-up period ranged between 7 months and 16 months. Bio-data, history, and examination findings of these patients were recorded. A detailed ophthalmological examination was carried out by a pediatric ophthalmologist. Biometry was performed using hand held touch probe A scan. CCT, IOP with an applanation tonometer and dilated fundoscopy in office was noted on each follow-up. The CCT was recorded with ultrasonic pachymeter (Pac Scan 300p SONOMED). The patients were divided into two groups. Group A included patients who had lensectomy and primary Artisan iris fixated IOL implantation. Group B included patients who had lensectomy as a primary procedure and Artisan iris fixation as a secondary implant. IOP and CCT differences were compared in the two groups pre-operatively and mean CCT and IOP of four follow-up visits post-operatively.

Eyes having subluxated lenses due to axial myopia or buphthalmos as a result of glaucoma were excluded from the study. All patients underwent general anesthesia after thorough in office examination and consultation by the anesthesia team. We performed lensectomy and anterior vitrectomy. Peripheral iridectomy was performed in all eyes. Artisan (Ophtec, Groningen, the Netherlands) aphakic IOL was implanted through the standard insertion and enclavation technique described by the company. Intracameral moxifloxacin hydrochloride 0.5% (Vigamox, Alcon) and dexamethasone 0.4 mg were given at the end of the procedure. Topical antibiotic and steroid combination was given post-operatively. Descriptive analysis of the data was performed on SPSS software. Non-parametric Wilcoxon test was applied to compare the pre-operative and post-operative IOP and CCT.

Results {#sec1-3}
=======

Seventeen eyes of 10 children with subluxated lenses were implanted Artisan aphakic iris fixated IOL. Seven children were female and 3 were male. Children ranged in age from 08 years to 16 years (mean 11.59 ± 2.96 years). Follow-up period ranged from 7 months to 16 months (mean 11.24 ± 4.27). [Table 1](#T1){ref-type="table"} shows the pre-operative and post-operative IOP and CCT in 17 eyes included in the study. Mean pre-operative IOP of all eyes was 13.59 ± 2.98 (range 08--19 mmHg), compared to mean post-operative IOP ranging from 12 to 16 with a mean of 14.31 mmHg ± 0.916 (*P* = 0.351). Pre-operative CCT ranged from 491 micron to 613 micron (mean 549.35 ± 32.68) compared to post-operative CCT ranging from 502 micron to 608 micron (mean 550.50 ± 29.418) with *P* value of 0.906 using the non-parametric Wilcoxon test.

###### 

Pre-operative and post-operative IOP and CCT of 17 eyes
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[Table 2](#T2){ref-type="table"} shows the mean and *P* value of pre- and post-operative IOP and CCT of the two groups in our study. Raised IOP of 24 mmHg was recorded in one eye of Group B (eye no 10) that responded well to the topical beta blocker. The IOP was monitored and remained within normal limits even after discontinuing topical anti glaucoma drops. Complications like glaucoma, corneal decompensation or bullous keratopathy were not seen in this study. One eye (no 6) developed endophthalmitis 1 month after surgery, affecting the IOP (6 mmHg) and CCT (600 μ) of the operated eye on the last follow-up at 11 months.
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Pre-operative and post-operative parameters of primary versus secondary Artisan aphakic IOL implantation
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Discussion {#sec1-4}
==========

Several surgical techniques have been used to manage ectopia lentis in children such as anterior chamber angle supported IOL implantation following lensectomy, scleral fixation of posterior chamber IOL and use of intracapsular tension ring for posterior chamber IOL implantation post lensectomy and anterior vitrectomy. Each procedure has its own merits and demerits. We used Artisan aphakic IOL implant in selected cases to facilitate and accommodate more cases amongst the large number of patients with subluxated lenses. This procedure involves lesser surgical time and lesser manipulation of ocular tissues as compared to other surgical options. Since, the study is the first of its kind at our center we compared 2 different surgical approaches, in order to make it clear if two-staged surgery can be as safe as a one-step surgery, in case one is not able to implant the iris fixated lens in a single surgery. The authors hope to have a clear idea whether the patients previously rendered aphakic (not included in the present study) can be offered the option of iris fixated intra ocular lens. The pre-operative spherical equivalent (SE) data includes the refractive status before aphakic Artisan iris fixated lens implant but after the lensectomy hence, the mean of + 12.22 D in Group B, compared to the myopic SE in Group A. This however, does not affect the comparison of the 2 groups as pre-operative corneal thickness and IOP are given from the start of the study before any surgery was attempted in both the groups.

In the present study, we focused on the effect of the Artisan aphakic IOL on CCT and IOP. ECD of these eyes is being monitored for long-term effects in another study. This CCT has been shown to increase after cataract surgery in children.\[[@ref7][@ref8]\] This has been attributed to endothelial cell damage at the time of surgery due to mechanical stress.\[[@ref9]\] This increase in CCT was less in pseudophakic eyes as compared to aphakic eyes in a study by Faramarzi *et al*.\[[@ref6]\] They found that the mechanical stress during surgery was less probable because theoretically endothelial cell trauma would be greater while implanting intra ocular lens as compared to leaving the eye aphakic.\[[@ref6]\] A study by Pirouzian and Ip showed that CCT remained stable for 36 months follow-up period after Verisyse phakic IOL implantation.\[[@ref4]\] In our study, the eyes in Group A after a single surgery as well as eyes in Group B with 2 surgical procedures did not have statistically significant changes in the pre- and post-operative CCT and IOP \[[Table 2](#T2){ref-type="table"}\]. A study proposed that surgical trauma due to manipulation or irrigation solutions or post-operative inflammation affect post-operative CCT.\[[@ref9]\] In our study, these factors seem to have no impact on CCT. The present study on Artisan iris fixated IOL implantation also, did not show any statistically significant increase in CCT whether we compared the pre-operative CCT with the CCT at last follow-up (*P* = 0.237) or with the mean CCT of three follow-up visits (*P* = 0.906) using the non-parametric Wilcoxon test. Eye no 6, which developed endophthalmitis showed negative culture results of aqueous and vitreous tap. It was treated according to the treatment protocol for post-operative endophthalmitis of our hospital.\[[@ref10]\] The eye became soft and showed delayed increase in CCT at 11 months of follow-up with an IOP of 6 mmHg. The readings recorded in this eye affected the mean CCT and IOP of our study, as well. Even though the difference in pre and post-operative readings of this patient's eye varied from the rest of the eyes in our study it did not significantly affect the final results, while comparing the mean pre-operative IOP with the post-operative mean IOP of 3 follow up visits (*P* = 0.351) or with the last follow-up IOP (*P* = 0.633), post-operatively using the non-parametric Wilcoxon test. Similar statistically insignificant difference in mean pre-operative and 6 month post-operative IOP after pediatric cataract surgery within the aphakic and pseudophakic group (*P* = 0.58 and *P* = 0.74, respectively) was reported in a study.\[[@ref6]\] The study by Faramarzi *et al*. shows that IOL may have a protective role against increase in CCT after surgery as he found lesser change in CCT in pseudophakic patients than aphakic patients after cataract surgery.\[[@ref6]\] Our patients having iris fixated IOL implantation did not cause significant change in CCT after surgery. We can presume that IOL in this position also carries the unknown protective effect found in posterior chamber IOL implantation. Several studies have shown effect on endothelial cell count after Artisan aphakic implant.\[[@ref1]--[@ref3]\] Endothelial cell loss in these studies is significant, but it did not affect the corneal thickness as mentioned in a study by Sminia *et al*., which gives only the final reading of CCT at the last follow-up. The calculated mean CCT of their study was 545 μ ±64 SD.\[[@ref3]\] Our study with a mean CCT of 550.50 μ ±29.41 recorded at the last follow-up is comparable to the above study. The other studies however did not mention the CCT or IOP effects, after implanting the aphakic Artisan IOL's in children. Decrease in corneal ECD takes place due to cataract surgery.\[[@ref11]\] Risk factors for reduced ECD before cataract surgery is influenced by many factors, including pre-operative IOP.\[[@ref12]\] These studies do not provide the effects on CCT. Patients having age range of 12.7 ± 6.6 years in a study compared to 11.59 ± 2.96 years in our study showed thicker CCT after congenital cataract surgery compared to controls. Their study shows adjusted IOP for the increase in CCT.\[[@ref13]\] This consideration is required where corneas are significantly thick.\[[@ref14]\] Conversely minor elevations in IOP are of less concern in children with thick corneas.\[[@ref9]\] Spearman non-parametric test did not give any significant correlation between IOP and CCT before (*P* = 0.589) and between mean IOP and mean CCT after surgery (*P* = 0.935) in our study. IOP adjustment according to CCT was not required in our study. Corneal thickness can increase as a result of impaired endothelial cell function which may result from surgical trauma at the time of cataract surgery or after that.\[[@ref9][@ref15][@ref16]\] We did not find any identifiable corneal edema on clinical examination after surgery in our patients. From this preliminary study, we can conclude that the primary or secondary Artisan iris fixated IOL implantation would be safe in children as the IOP and CCT were not statistically significant during the follow-up period after surgery. However, studies with longer follow-up and larger sample size are required for long-term effects and obtaining statistically significant values for comparison.
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